It has long been known that vitamin A acid shows a purplish red color with antimony trichloride and this reaction has been used f or the identification (1) and quantitative determination (2) of vitamin A acid. This reaction, however, is slower and more complex in nature than the corresponding reactions of vitamin A alcohol and vitamin A acetate.
Vitamin A alcohol, A acetate, and A acid were allowed to react with SbCl3 reagent, and the reaction was stopped by adding water at the stage of maximum color intensity.
When the products were subjected to thin layer chromatography using polyamide powder, several spots appeared in the case of vitamin A acid, while a single spot was found in the case of vitamin A alcohol and A acetate.
SbCl3 reaction of vitamin A acid aid the chemical property of the products were investigated by the authors. The visible absorption spectra at different times are shown in Fig. 1 , and the absorbances at againt time are plotted in Fig. 2 Infrared spectrum is shown in Fig. 8 . It appeared that the terminal carboxyl group was present in the structural formula of Y-I, from the findings that the absorption due to a carboxyl group was seen at 1,420 and 1,700cm-1 and Y-I behaved similary to vitamin A acid in ion exchange cellulose column chroma tography (ammonia-active form). When vitamin A alcohol and A acetate were allowed to react with SbCl3 for several seconds and the products were subjected to thin layer chromatography using polyamide powder as the adsorbent and methanol and chloroform as the developing solvents, Rf values given in Table 2 were obtained . The orange fluorescent substance with Rf 0.48 after development with methanol probably represents anhydrovitamin A (3) in view of the UV-spectrum, while the yellow fluorescent substance with Rf 0.60 following chloroform development is probably isoanhydrovitamin A . Following experiments were therefore conducted.
Ten mg of vitamin A acid was dissolved in 10ml each of ethanol and chloro form. To each solution was added 15ml each of ethanol saturated with HCl and chloroform saturated with HCl. In the case of ethanol , the reaction was stopped by adding 20ml of water after 30 seconds and extraction was immediately carried out with 50ml of ether. Each of ether and chloroform layer was washed with water, dried, evaporated to dryness, and dissolved in benzene . A two dimension chromatography using polyamide plate and methanol and chloroform as develop ing solvents revealed a yellow spot at the same position as Y-I , while no spot corresponding to B-II was detected even if the reaction time was prolonged. The property of the yellow spot isolated and purified was identical with those of Y-I. Thus, the yellow fluorescent substance produced as the result of the reaction between vitamin A acid and HCl-saturated alcohol and chloroform is concluded to be Y-I.
Although a red color developed as the result of the reaction between vitamin A acid and HCl, the spectrum of the colored solution failed to show the peak corresponding to red but revealed the close resemblance to that of Y-I.
5.Reaction
of Vitamin A Acid with Acid Clay Ten g of acid clay was moistened with benzene. To the clay was added 5mg of vitamin A acid dissolved in 5ml benzene.
The mixture was shaken for 2-3 minutes. After removing the clay the solution was sufficiently washed with benzene to exclude free vitamin A acid, 20ml each of water and chloroform was added and shaken. When thin layer chromatography of the chloroform layer was carried out on a polyamide plate, a yellow spot was found at the position of Y-I although the majority was vitamin A acid. This spot was isolated and was identified as Y-I. However, no B-II was found.
